Medical Mycology Case Reports 2 (2013) 7-10 



ELSEVIER 


Contents lists available at ScienceDirect 

Medical Mycology Case Reports 

journal homepage: www.elsevier.com/locate/mmcr 


Medical 

Mycology 

I Case 
I Reports 

saa.vn 


IISHAMT^ 


Wound infection caused by Lichtheimia ramosa due to a car accident l “ 

Evangelia Bibashi , G. Sybren de Hoog , Theodoras E. Pavlidis , Nikolaos Symeonidis , 

Athanasios Sakantamis , Grit Walther 13 '*' * 1 ' 2 

a Department of Microbiology, Hippokration General Hospital, 49, Konstantinoupoleos Str., GR-546 42 Thessaloniki, Greece 
b CBS-KNAW Fungal Biodiversity Centre, Uppsalalaan 8, 3584 CT Utrecht, The Netherlands 

c 2 nd Propedeutical Surgical Department, Medical School, Aristotle University of Thessaloniki, Hippokration General Hospital, 49, Konstantinoupoleos Str., 

GR-546 42 Thessaloniki, Greece 


ARTICLE INFO 


ABSTRACT 
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1. Introduction 

The genus Lichtheimia (syn. Mycocladus, Absidia pro parte) 
belongs to the order Mucorales and includes saprotrophs isolated 
from soil, decaying plant material or dung 1,2]. Three out of five 
currently accepted species, namely Lichtheimia corymbifera , L. ornata 
and L. ramosa are known to cause human infections (mucormycoses) 
predominantly in patients with impaired immune systems [2]. 
The awareness of the thermotolerant genus Lichtheimia increased 
markedly since its separation from the mesophilic genus Absidia 
[3] and its taxonomic revision [2] and resulted in a significantly 
higher number of reports of infections assigned to Lichtheimia. In 
one decade the proportion of mucormycoses caused by Lichtheimia 
species given by comprehensive studies rose from 5% [4] to e.g. 19% 
[5], 24.4% [6] or 29% [7]. 

The majority of cases caused by Lichtheimia species relate to 
patients that are severely debilitated due to malignancies, poorly 
controlled diabetes or solid organ transplantation [6 . Cutaneous [8,9], 
pulmonary [10-12], rhinal [13], rhinocerebral [12], renal [14], and 
disseminated infections [15,16] as well as otomycosis [17] have been 
described and hence the spectrum of infections due to Lichtheimia 
spp. is similar to that of other members of the Mucorales. Sun 
et al. [10] found patients infected by Lichtheimia corymbifera 
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(as Mycocladus corymbifer ) more likely to acquire a disseminated 
infection. 

The pathogenic Lichtheimia species L. corymbifera , L. ornata and 
L. ramosa are morphologically similar and were considered to 
constitute a single species Absidia corymbifera ’ for several decades. 
For that reason case reports on infections by Lichtheimia corymbifera 
(syn. Absidia corymbifera , Mycocladus corymbifer) published between 
1974 18] and 2009 [19 might in fact refer to L. ornata or L. ramosa. 
Except of Borras et al. [20] and Transmonte et al. [21], who 
described possible infections due to Lichtheimia ramosa , our case 
is the only report on a Lichtheimia ramosa infection proven by direct 
microscopy of the specimen and by molecular identification. 

Soil serves as habitat and spore reservoir for Lichtheimia species. 
Several cases are known where traumatic injuries contaminated 
with soil resulted in Lichtheimia infections in immunocompetent 
patients e.g. [22-26]. Lichtheimia corymbifera was considered to be 
the pathogen in all cases where the aetiological agent was mor¬ 
phologically identified to the species level. Because of the morpho¬ 
logical similarity of the tree pathogenic Lichtheimia species 
previously unified as A. corymbifera, older case reports might have 
concerned L. ornata or L. ramosa. In the present case report, we 
describe a Lichtheimia ramosa mycosis in a patient who had severe 
traumatic injury because of a car accident. The aetiological agent 
was identified morphologically and molecularly. 


2. Case 

We present a case of a 32-year-old male who was admitted to 
the emergency room after an automobile accident. At the time of 
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Fig.l. CT scan demonstrating a subcutaneous cavity on the left lumbar region. 


the crash the patient was ejected out of the vehicle and collided 
with a tree. On admission (day 0) he was fully alert but hemo- 
dynamically unstable. X-rays showed multiple fractures in the 
lower extremities, fractures of the left iliac bone, multiple fractures 
of the left costal bones and left-sided hemothorax. He also had a 
puncture wound in the left lumbar region, from which pieces of 
wood and soil were removed. Transcutaneous peritoneal lavage 
was positive for blood so he was rushed to the operation room. 
Upon laparotomy, splenic rupture and perforation of the jejunum 
was found. Splenectomy, excision of the perforated segment of 
jejunum with end-to-end jejunojejunal anastomosis, and debride¬ 
ment of the puncture wound was performed (day 0). A chest drain 
was inserted for the treatment of the hemothorax (day 0). Several 
hours following the operation (day +1) the patient developed acute 
respiratory distress syndrome and he was kept under mechanical 
ventilation for 25 days. A postoperative CT scan (day +4) demon¬ 
strated a subcutaneous cavity in the left lumbar region anterior to 
the left psoas muscle containing air and pus, which resulted from 
the puncture wound (Fig. 1). Cultures taken from the purulent fluid 



Fig. 2. Macro- and micromorphology of strain CBS 124197 of Lichtheimia ramosa : (a) colony surface after 3 days at 30 °C; (b) sporangiophores, one with intact sporangium 
and columella and one with columella after the rupture of the sporangium, stained with lactofuchsin, scale bar =100 pm; (c) branched sporangiophore bearing a young 
and a mature sporangium, scale bar 100 pm; (d) sporangiospores, scale bar=10 pm. 
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of the abscess at two different times (days +4 and +16) revealed 
the presence of a fungus. 

Cultures from two specimens (taken at days +4 and +16) of the 
abscess on Sabouraud’s dextrose agar yielded a filamentous fungus 
with rapid growth at 35 °C (Fig. 2). The colonies were cream and 
cottony with an uncoloured reverse even with age. The direct 
microscopic examination of the specimen from the purulent fluid 
revealed broad, rarely septated hyphae. In the subsequent micro¬ 
scopic study of the corresponding isolate sporangiophores and 
sporangia were found assigning the fungus to the order Mucorales 
(Fig. 2). The strain was sent to CBS-KNAW Fungal Biodiversity Centre 
for species identification where it is deposited with accession number 
CBS 124197. DNA extraction, PCR amplification and sequencing of the 
internal transcribed spacer region (ITS) of the nuclear ribosomal RNA 
genes were performed as described in detail by Alastruey-Izquierdo 
et al. [2 . The ITS sequence that is deposited at GenBank under the 
accession number GQ342870 clearly identifies the studied strain CBS 
124197 as Lichtheimia ramosa. In the ITS tree published in Alastruey- 
Izquierdo et al. [2] the strain CBS 124197 shares a supported clade 
with the ex-neotype strain of L. ramosa CBS 582.65. 

The puncture wound was subjected to daily thorough cleansing 
with antiseptic solution (povidone iodine 10%, Betadine®, Mundi- 
pharma A.G., Switzerland) starting at day +4 and surgical debride¬ 
ment every 2-3 days and left to heal by secondary intention. 
Multiple cultures from blood, urine and bronchial excretions were 
taken on days +6, +16 and +25, and in addition a variety of 
pathogenic bacteria were isolated ( Acinetobacter baumanii , Staphylo¬ 
coccus epidermidis, Enterococcus feacium). Appropriate broad- 
spectrum antibiotics (ciprofloxacin 400 mg twice daily, metronida¬ 
zole 500 mg 3 times daily, gentamicin 80 mg 3 times daily) were 
administered according to sensitivity tests on days +10, +20 and 
+ 29. On day +48 the patient was discharged from the surgical 
department and after two months in a rehabilitation centre he 
recovered fully. 


3. Discussion 

In the present case, traumatic implantation of Lichtheimia 
ramosa caused local mucormycosis in an immunocompetent 
patient. Although both medical and surgical treatment is usually 
required, in our case the patient was diagnosed in an early stage 
and successfully managed with surgical debridement combined 
with cleansing with antimycotic solution, without the need for 
systemic antimycotics. Fazii et al. [27] described a mycosis due to 
L. corymbifera in a young male patient with multiple traumatic 
fractures that was also healed by surgical debridement and 
revascularization only. 

About 40% of the patients sustaining cutaneous mucormycosis 
are immunocompetent. Trauma is the most important predispos¬ 
ing factor for this sort of infection in patients with normal 
immune response. In contrast, disseminated infections are 
restricted to immunocompromised hosts [28 . There are also 
cases of nosocomial cutaneous mucormycosis where the patho¬ 
gen entered the human body via surgical wound sites or insertion 
sites of intravenous catheters [29 . 

Infections of immunocompetent hosts have occasionally been 
reported from all important pathogenic mucoralean species 
including Lichtheimia [30-32]. Flowever, Apophysomyces species 
and Saksenaea vasiformis, showing good growth at human body 
temperature, prevalently cause deep infections in immunologi- 
cally normal hosts [32]. Mucor irregularis (syn. Rhizomucor var- 
iabilis ) has a maximum growth temperature of 38 °C and causes 
chronically evolving superficial or subcutaneous mycoses predo¬ 
minantly in hosts with normal immune response [33 . 


The clinical manifestation of cutaneous mucormycoses ranges 
from non-healing ulcers to rapidly proliferating necrotising fasciitis 
[34]. Necrotising fasciitis caused by Apophysomyces elegans [35] or 
Rhizopus arrhizus [36] has also been observed in immunocompetent 
hosts. Uncontrolled necrosis is often associated with large deep 
wounds [36-39], but one case was published describing a small 
laceration of the arm resulting in a necrotising fasciitis [40 . After 
the volcanic cataclysm in Columbia in 1985 a high number of 
injured patients developed a necrotising fasciitis caused by Rhizopus 
arrhizus, probably because victims had been submerged in volcanic 
mud for 12 to 72 h [36]. Thus, the risk for the development of an 
uncontrolled necrosis seems to rise with size of the injury, the 
degree of contamination with soil or other organic material, and 
with the length of the contact period. Vainrub et al. [41 ] explained 
the development of necrotising mucormycosis in immunologically 
normal hosts with an extensive damage of tissue resulting in an 
insufficient host response combined with soil contamination. The 
fungal spores germinate and the fast growing mycelium invades 
blood vessels, leading in turn to a reduced blood supply and vitality 
of the tissue, followed by necrosis [41,42] and possibly also to 
decreased levels of antifungals in the tissue [37]. Therefore inten¬ 
sive debridement should be included in the treatment of this 
infection for cure [28,37]. 

Cutaneous mucormycosis is an uncommon infection that must 
be considered in immunosuppressed patients, but also in immu¬ 
nocompetent patients who sustained extensive trauma with soil 
contamination. 


Conflict of interest 

There are none. 


Acknowledgements 

We are grateful to Richard Summerbell for providing the genus 
identification of the isolate and for arranging this collaboration. 

References 

[1] Zycha H, Siepmann R. Mucorales: Eine Beschreibung aller Gattungen und 
Arten dieser Pilzgruppe. Lehre: J Cramer; 1970 [1969]. 

[2] Alastruey-Izquierdo A, Hoffmann K, de Hoog GS, Rodriguez-Tudela JL, Voigt K, 
Bibashi E, et al. Species recognition and clinical relevance of the zygomyce- 
tous genus Lichtheimia (syn. Mycocladus, Absidia pp.). Journal of Clinical 
Microbiology 2010;48:2154-70. 

[3] Hoffmann K, Discher S, Voigt K. Revision of the genus Absidia (Mucorales, 
Zygomycetes) based on physiological, phylogenetic, and morphological 
characters; thermotolerant Absidia spp. form a coherent group, Mycocladia- 
ceae fam. nov. Mycological Research 2007;111:1169-83. 

[4] Roden MM, Zaoutis TE, Buchanan WL, Knudsen TA, Sarkisova TA, Schaufele 
RL, et al. Epidemiology and outcome of zygomycosis: a review of 929 
reported cases. Clinical Infectious Diseases 2005;41:634-53. 

[5] Skiada A, Pagano L, Groll A, Zimmerli S, Dupont B, Lagrou K, et al. 
Zygomycosis in Europe: analysis of 230 cases accrued by the registry of the 
European Confederation of Medical Mycology (ECMM) Working Group on 
Zygomycosis between 2005 and 2007. Clinical Microbiology and Infection 
2011;17:1859-67. 

[6] Riiping MJ, Heinz W, Kindo AJ, Rickerts V, Lass-Florl C, Beisel C, et al. Forty- 
one recent cases of invasive mucormycosis from a global clinical registry. 
Journal of Antimicrobial Chemotherapy 2009;430:1-7. 

[7] Lanternier F, Dannaoui E, Morizot G, Elie G, Garcia-Hermoso D, Huerre M, 
et al. A global analysis of mucormycosis in France: the RetroZygo Study 
(2005-2007). Clinical Infectious Diseases 2012;54(1 ):35-43. 

[8] Kobayashi M, Hiruma M, Matsushita A, Kawai M, Ogawa H, Udagawa S. 
Cutaneous zygomycosis: a case report and review of Japanese reports. 
Mycoses 2001;44:311-5. 

[9] Almaslamani M, Taj-Aldeen SJ, Garcia-Hermoso D, Dannaoui E, Alsoub H, Alkhal A. 
An increasing trend of cutaneous zygomycosis caused by Mycocladus corymbifer 
(formerly Absidia corymbifera ): report of two cases and review of primary 
cutaneous Mycocladus infections. Medical Mycology 2009;47:532-8. 


10 


E. Bibashi et al. / Medical Mycology Case Reports 2 (2013) 7-10 


[10] Sun H-Y, Aguado JM, Bonatti H, Forrest G, Gupta KL, Safdar N, et al. 
Pulmonary zygomycosis in solid organ transplant recipients in the current 
era. American Journal of Transplantation 2009;9:2166-71. 

[11] Saegeman V, Maertens J, Ectors N, Meersseman W, Lagrou K. Epidemiology of 
mucormycosis: review of 18 cases in a tertiary care hospital. Medical 
Mycology 2010;48:245-54. 

[12] Dabritz J, Attarbaschi A, Tintelnot K, Kollmar N, Kremens B, v. Loewenich T. 
Mucormycosis in paediatric patients: demographics, risk factors and out¬ 
come of 12 contemporary cases. Mycoses 2011 ;54:e785-8. 

[13] Wali YA, Lamki ZA, Kindi HA, Taqi AM, Shah W, Soliman H. Successful 
outcome of invasive nasal sinus. Mycoses 2001;44:195-9. 

[14] Marak RSK, Misra R, Ansari MS, Dixit A, Poornima Prasad KN, et al. Successful 
medical management of renal zygomycosis: a summary of two cases and a 
review of the Indian literature. Medical Mycology 2010;48:1088-95. 

[15] Eucker J, Sezer O, Lehmann R, Weber JR, Graf B, Denkert C, et al. Dis¬ 
seminated mucormycosis caused by Absidia corymbifera leading to cerebral 
vasculitis. Infection 2000;28:246-50. 

[16] Schofield C, Stern A, Jevtic A. Disseminated zygomycosis due to Mycocladus 

corymbifera with cutaneous and cerebral involvement. Australasian Journal of 
Dermatology 2011. http://dx.doi.Org/10.l 111 /j,1440-0960.2011,00752.x 

[Online published]. 

[17] Vyas DH, Shah PD. A case of otomycosis caused by Lichtheimia corymbifera 
(syn. Absidia corymbifera, Mycocladus corymbifer ) in a healthy immunocom¬ 
petent individual. Indian Journal of Otology 2011;17:33-6. 

[18] Nottebrock H, Scholer HJ, Wall M. Taxonomy and identification of 
mucormycosis-causing fungi. I. Synonymity of Absidia ramosa with A. 
corymbifera. Sabouraudia 1974;12:64-74. 

[19] Garcia-Hermoso D, Hoinard D, Gantier JC, Grenouillet F, Dromer F, Dannaoui E. 
Molecular and phenotypic evaluation of Lichtheimia corymbifera (formerly Absidia 
corymbifera ) complex isolates associated with human mucormycosis: rehabilita¬ 
tion of L. ramosa. Journal of Clinical Microbiology 2009;47:3862-70. 

[20] Borras R, Rosello P, Chilet M, Bravo D, de Lomas JG, Navarro D. Positive result 
of the Aspergillus galactomannan antigen assay using bronchoalveolar lavage 
fluid from a patient with an invasive infection due to Lichtheimia ramosa. 
Journal of Clinical Microbiology 2010;48:3035-6. 

[21] Trasmonte MV, Jimenez DJ, Santiago MA, Galvez E, Jerez V, Perez D, et al. 
Association of topical amphotericin B lipid complex treatment to standard 
therapy for rhinomaxillary mucormycosis after liver transplantation: a case 
report. Transplantation Proceedings 2012;44:2120-3. 

[22] Seguin P, Musellec H, Le Gall F, Chevrier S, Le Bouquin V, Malledant Y. Post- 
traumatic course complicated by cutaneous infection with Absidia corymbifera. 
European Journal of Clinical Microbiology & Infectious Diseases 1999;18: 
737-739. 

[23] Garbino J, Ufkay I, Amini K, Puppo M, Richter M, Lew D. Absidia posttrau- 
matic infection: successful treatment with posaconazole. Journal of Infection 
2005;51:el35-8. 

[24] Belfiori R, Terenzi A, Marchesini L, Repetto A. Absidia corymbifera in an 
immune competent accident victim with multiple abdominal injuries: case 
report. BMC Infectious Diseases 2007;7:46. 

[25] Corti G, Mondanelli N, Losco M, Bartolini L, Fontanelli A, Paradisi F. Post- 
traumatic infection of the lower limb caused by rare Enterobacteriaceae and 
Mucorales in a young healthy male. International Journal of Infectious 
Diseases 2009;13:e57-60. 


[26] Blazquez D, Ruiz-Contreras J, Fernandez-Cooke E, Gonzalez-Granado I, 
Delgado MD, Menendez MT, et al. Lichtheimia corymbifera subcutaneous 
infection successfully treated with amphotericin B, early debridement, and 
vacuum-assisted closure. Journal of Pediatric Surgery 2010;45:el3-5. 

[27] Fazii P, Farina C, Castellaneta E, Angelone A, Zara L, Parruti G, et al. 
Post-traumatic soft tissue infection due to Absidia corymbifera. Journal de 
Mycologie Medicale 1999;9:61-4. 

[28] Skiada A, Petrikkos G. Cutaneous zygomycosis. Clinical Microbiology and 
Infection 2009;15(5):41-5. 

[29] Chayakulkeeree M, Ghannoum MA, Perfect JR. Zygomycosis: the re-emerging 
fungal infection. European Journal of Clinical Microbiology and Infectious 
Diseases 2006;25:215-29. 

[30] Ribes JA, Vanover-Sams CL, Baker DJ. Zygomycetes in human disease. Clinical 
Microbiology Reviews 2000;13:236-301. 

[31 ] Kimura M, Udagawa SI, Makimura K, Satoh K, Toyazaki N, Ito H. Isolation and 
identification of Rhizomucor pusillus from pleural zygomycosis in an immu¬ 
nocompetent patient. Medical Mycology 2009;47:869-73. 

[32] Gomes MZR, Lewis RE, Kontoyiannis DP. Mucormycosis caused by unusual 
Mucormycetes, Non-Rhizopus, -Mucor, and -Lichtheimia species. Clinical 
Microbiology Reviews 2011;24:411-45. 

[33] Lu X, Liu Z, Shen Y, She X, Lu G, Zhan P, et al. Primary cutaneous zygomycosis 
caused by Rhizomucor variabilis: a new endemic zygomycosis? A case report 
and review of 6 cases reported from China. Clinical Infectious Diseases 
2009;49:e39-43. 

[34] Thami GP, Kaur S, Bawa AS, Chander J, Mohan H, Bedi MS. Post-surgical 
zygomycotic necrotising subcutaneous infection caused by Absidia corymbifera. 
Clinical and Experimental Dermatology 2003;28:251-3. 

[35] Devi SC, Kanungo R, Barreto E, Thomas AG, Shashikala N, Srinivasan S, et al. 
Favorable outcome of amphotericin B treatment of zygomycotic necrotising 
fascitis caused by Apophysomyces elegans. International Journal of Dermatol¬ 
ogy 2008;47:407-9. 

[36] Patino JF, Castro D, Valencia A, Morales P. Necrotising soft tissue lesions after 
a volcanic cataclysm. Wold Journal of Surgery 1991;15:240-7. 

[37] Johnson PC, Satterwhite TK, Monheit JE, Parks D. Primary cutaneous mucor¬ 
mycosis in trauma patients. The Journal of Trauma 1987;27:437-41. 

[38] Andresen D, Donaldson A, Choo L, Knox A, Klaassen M, Ursic C, et al. 
Multifocal cutaneous mucormycosis complicating polymicrobial wound 
infections in a tsunami survivor from Sri Lanka. Lancet 2005;365:876-8. 

[39] Kontogiorgi M, Floros I, Koroneos A, Vamvouka C, Paniara O, Roussos C, et al. 
Fatal post-traumatic zygomycosis in an immunocompetent young patient. 
Journal of Medical Microbiology 2007;56:1243-5. 

[40] Kordy FN, Al-Mohsen IZ, Hashem F, Almodovar E, Al Hajjar S, Walsh TJ. 
Successful treatment of a child with posttraumatic necrotising fasciitis 
caused by Apophysomyces elegans: case report and review of the literature. 
The Pediatric Infectious Disease Journal 2004;23:877-9. 

[41] Vainrub B, Macareno A, Mandel S, Musher DM. Wound zygomycosis 
(mucormycosis) in otherwise healthy adults. The American Journal of 
Medicine 1988;84:546-8. 

[42] Sugar AM. Agents of mucomycosis and related species. In: Mandell GL, 
Bennett JE, Dolin R, editors. Mandell, Douglas and Bennett’s Principles and 
Practice of Infectious Diseases. Philadelphia, PA: Churchill Livingstone; 2000. 
p. 2685-95. 



